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p53 alterations are considered the most common genetic events in many types
of neoplasms, including colorectal carcinoma (CRC). These alterations include
mutations of the gene and/or overexpression of the protein. The aim of our study
was to assess whether in 160 patients undergoing resective surgery for primary
operable CRC there was an association between p53 mutations and protein over-
expression and between these and other biological variables, such as cell DNA
content (DNA-ploidy) and S-phase fraction (SPF), and the traditional clinicopatho-
logical variables. p53 mutations, identified by PCR-SSCP-sequencing analysis,
were found in 68/160 patients (43%) and positive staining for p53 protein,
detected with the monoclonal antibody DO-7, was present in 48% (77/160) of the
cases, with agreement of 57% (91/160). In particular, a significant association was
found between increased p53 expression and genetic alterations localized in the
conserved regions of the gene or in the L3 DNA-binding domain and the specific
type of mutation. Furthermore, both overexpression of p53 and mutations in the
conserved areas of the gene were found more frequently in distal than in proxi-
mal CRCs, suggesting that they might be ‘‘biologically different diseases.’’ Alt-
hough p53 mutations in conserved areas were associated with flow cytometric
variables, overexpression of p53 and mutations in its L3 domain were only relat-
ed respectively to DNA-aneuploidy and high SPF. These data may reflect the
complex involvement of p53 in the different pathways regulating cell-cycle
progression. In conclusion, the combination of the mutational status and im-
munohistochemistry of p53, and flow cytometric data may provide an important
insight into the biological features of CRCs. J. Cell. Physiol. 191: 237–246,
2002.  2002 Wiley-Liss, Inc.
p53 alterations are considered the most common
genetic events in many types of neoplasms, including
colorectal carcinoma (CRC) (Hollstein et al., 1991; Lane,
1994). The p53 gene codifies for a nuclear phosphopro-
tein which acts as a transcriptional regulator which
prevents proliferation of damaged cells, in some cases
inducing them to apoptosis (Ryan et al., 2001).
In most normal tissues, the wild-type p53 protein is
constitutively expressed at low levels because of a short
half-life (50 –400 depending on the cell cycle phase in
which it is evaluated) (Brown and Pagano, 1997) due to a
rapid degradation, but it may accumulate in the cell as
a result of several stresses, such as DNA damages,
 2002 WILEY-LISS, INC.
Viviana Bazan and Manuela Migliavacca contributed equally to
this work.
*Correspondence to: Antonio Russo, Via Veneto 5, 90144 Palermo,
Italy. E-mail: Lab-oncobiologia@usa.net
Received 7 November 2001; Accepted 9 January 2002
DOI: 10.1002/jcp.10088
*.%8$0  %'' %/ &%#+ ,#%7!* &) '1#-$- '$,6
& '0 ($)$!.0 $&F++!%#. #%("''"' C40"#%&0 G3
4A'*$ &) A+1#0 0 7*$(* +. %((1#
$& )$//"#"&! *.'$% %,$( %# !*% %,$( '$!1!$%&'0
$&( 1)$&, !1+%#$,"&"'$'2
 !*%1,* !*" +"(*&$'+' #",1 !$&,  ((1+1 6
!$%& &) /1&(!$%& #" '!$  !% 9" (%+ "!" . ( #$5")0
#"("&! '!1)$"' *-" )"+%&'!#!") !*!  +E%# $&*$9$!%#
%/  $' ?;?0 7*$(* 9$&)' !% !*" 6!"#+$& !#&'6
(!$-!$%& )%+$& %/  &) !#,"!' $! /%# 19$@1$!$&6
+")$!") )",#)!$%&2 ' ?;? $'  !#&'(#$!$%& 
!#,"! %/ 0 $&(#"'")  (!$-$!.  ")' !% $&(#"'")
"8#"''$%& %/ $!' %7& &",!$-" #",1 !%# C40&" &)   0
2 & #"'%&'" !% ; )+,"' &) %!*"# '!#"''"'0
*%7"-"#0 "$!*"# 9. *%'*%#. !$%& %/ 6!"#+$& #"'$6
)1"' %/  %# 9. %!*"# !*7.'0 9$&)$&, %/ ?;? &)
19$@1$!$&!$%& #" $&*$9$!")0 7$!*  (%&'"@1"&! '!9$ 6
$>!$%& &) ((1+1 !$%& %/ 0 +%'! . $& !*" &1( "1'2
:. #",1 !$&, !*" "8#"''$%& %/  &1+9"# %/ ,"&"'0 
!*"& $&)1("' ("  (.( " ##"'! &)D%# %!%'$' C40.&
"!  20 2
?1!!$%&' &) )" "!$%&' %/ !*"  ,"&" +. %//"# &
%9-$%1' '" "(!$-" ,#%7!* )-&!," !% !*" &"% '!$(
("  ' C40"#%&0 G2 9%1! H %/ $!' +1!!$%&' #"
/%1&) $&  #",$%& %/  9'" $#' $&( 1)$&, "8%&' G0
7*$(* (%&!$& !*" &1( "%!$)" '"@1"&("' #"'"#-") )1#6
$&, "-% 1!$%& &) (%)$&, /%# !*" +$&%($)' +%'! $+6
%#!&! /%# !*"  ; 9$&)$&, (!$-$!. C40#" 0 (%)%&'
3 #" 0 (%)%&' G3 #" =0 (%)%&'
G3 #" =0 (%)%&' G C40$,1#"  C40"-$&"
"!  20 2 1#!*"#+%#"0 7$!*$& !*$' #",$%& '"-"# 
/1&(!$%& )%+$&' *-" 9""& $)"&!$5")0 '1(* '  %% 
C409"!7""& (%)%&'  &) 0 #"@1$#") /%# !*" /% )$&,
&) '!9$ $>!$%& %/ !*" ("&!# #! %/ !*" #%!"$&0 &)
 %%  C409"!7""& (%)%&'  &)  &) !*"  +%!$/
C40  %%6'*""!66*" $80 9"!7""& (%)%&'  &) G0
)$#"(! . $&-% -") $& !*" $&!"#(!$%& %/ !*" #%!"$& 7$!*
; C40	*% "!  20 2
"-"# '!1)$"' $& )$//"#"&! &"% '+' *-" #"-" ")
 #" !$%&'*$ 9"!7""& !*" #"'"&(" %/ +1!!$%&' 7$!*$&
!*"  ,"&" &) %-"#6"8#"''$%& %/ $!' #%!"$& #%)1(!
C40;$8 "!  20 3 :"#!%#"  " "!  20 2 ?1!!") 
#%!"$&' #"'"&! $& )"&%+' &) (#($&%+' *-" 9""&
/%1&) !% 9" +"!9% $(  . +%#" '!9 "0 7$!*   %&,"# * /6
 $/" C40 *0 &) !*"#"/%#" #"'"&! ! *$,*"#  "-" ' 7$!*$&
!*" ("  C40	%'! "!  20 0 +%'! . ((1+1 !") $& !*"
&1( "1'2 %7"-"#0 %!*"# 1!*%#' #"%#! )$//"#"&! ,#)"'
%/ )$'(%#)&(" C40"*. "!  20 3 =" %'% "!  20 
9"!7""&  +1!!$%&' &) %-"#"8#"''$%&2
4*" $+ %/ %1# '!1). 7' !% ''"'' 7*"!*"# $& 
!$"&!' 1&)"#,%$&, #"'"(!$-" '1#,"#. /%# #$+#. %"#6
9 " 		 !*"#" 7' & ''%($!$%& 9"!7""&  +1!6
!$%&' &) #%!"$& %-"#"8#"''$%& &)  '% !% ''"'' !*"
''%($!$%& 9"!7""& !*"'" &) %!*"# 9$% %,$( -#$6
9 "'0 ' ;6 %$). &) 0 &) !*" !#)$!$%& 
( $&$(%!*% %,$( %&"'2
 	
 

 
 #%'"(!$-" '!1). 7' "#/%#+") %& $#") !1+%#
&) &%#+ !$''1" '+ "' (%  "(!") 9. !*" ?% "(1 #
&(% %,. "(!$%& %/ !*" &$-"#'$!. %/  "#+% /#%+ 
(%&'"(1!$-" '"#$"' %/  !$"&!' 1&)"#,%$&, %!"&6
!$  . #)$( '1#,$( #"'"(!$%& /%# #$+#. %"#9 "
		 !  '$&, " $&'!$!1!$%& C40;"#!+"&! %/ &(% %,.0
&$-"#'$!. %/  "#+% /#%+ &1#. GG !% ;"("+9"#
2
4*" $&( 1'$%& (#$!"#$ 1'") 7"#" C40 " "(!$-" . #"'"(!6
") #$+#. 		0 C409 #%("''$&, %/ /#"'* $#") &%#+ 
+1(%'6!1+%# '+ "' 7$!*$&  +$& /!"# !1+%# #"6
+%- 0 C40( -$ 9 " ; /#%+ &%#+ &) !1+%# !$''1"
/%# 9$%+% "(1 # &) F%7 (.!%+"!#$( & .'$'2
:#$"F.0 !*" /%  %7$&, "8( 1'$%& (#$!"#$ 7"#" 1'")
C40 *$'!%#. %/ #"-$%1' &"% '+'0 C409 !$"&!' /#%+
/+$ $"' 7$!* /+$ $ )"&%+!%1' % .%'$' %# *"#")$6
!#. &%&6% .%'$' 		 7$!*  *$,* . "&"!#&! ,"&"!$(
#")$'%'$!$%& !% 		0 C40( '.&(*#%&%1' %# +"!(*#%&%1'
		0 &) C40) (*"+%!*"#. %# #)$!$%& !*"#. #$%# !%
'1#,"#.2
4*" !$"&!' %/ !*$' '"#$"' (%+#$'") G /"+ "' &)
 + "' 7$!*  +")$& ," %/  ."#' C40#&," GG2 &
%#)"# !% -%$) "- 1!%# -#$9$ $!. $& !*" !$"&!'0   
#"'"(!$%& '"($+"&' &) +$(#%'(%$( ' $)"' 7"#" +"!$6
(1 %1' . "8+$&") 9. !7% $&)""&)"&! !*% %,$'!'
C402?242 &) =2?2 7*% 7"#" &%! 7#" %/ !*" %#$,$& 
)$,&%'$' &) %/ !*" #"'1 !' %/ !*" +% "(1 # & .'$'2
$,2 2 (*"+!$( #"#"'"&!!$%& %/ !*"  #%!"$& '!#1(!1# )%+$&' C40 &) *$,* . (%&'"#-") #",$%&'
%/  ,"&" C402
G :I 
4 2
4*" (%+ "!" "8($'$%& %/ !*" #$+#. !1+%# 7' *$'!%6
 %,$(  . #%-"& 9. "8+$&!$%& %/ !*" #"'"(!") +#,$&'2
  !1+%#' 7"#" *$'!% %,$(  . (%&5#+") !% 9" (% %#"(! 
)"&%(#($&%+'2 & ))$!$%&0 !*" !*% %,$'!' ''"'6
'") !1+%# '$!" C40#%8$+ %# )$'! !1+%#'0 !1+%# '$>"0
!*% %,$( '!," ((%#)$&, !% 41#&91  J' +%)$5(6
!$%& %/ ;1A"'J '.'!"+ C4041#&91  "!  20  C40/#%+  !%
;0#"'"&("%#9'"&("%/  .+*&%)"+"!'!'"'0 !1+%#
,#%7!* C40"8&'$-" %# $&5 !#!$-"0 !1+%# ,#)" C40*$'!%6
 %,$( )$//"#"&!$!$%&0 !1+%# !." C40 %# +1($&%1'
)"&%(#($&%+0 #"'"&(" %# 9'"&(" %/ -'(1 # &)
 .+*!$( $&-'$%& %# !1+%#  .+*%(.!$( $&5 !#!"0 !."
%/ #"'"(!$%& C40(1#!$-" %# &%! (1#!$-" C4049 " 2 <#$!!"&
$&/%#+") (%&'"&! 7' %9!$&") /#%+   !$"&!' $&6
( 1)") $& !*$' '!1).2 	 $&$(%!*% %,$( &) /%  %761
)! %/   !$"&!' *-" 9""& #"(%#)") #%'"(!$-" . $& 
(%+1!"#$'") #",$'!#. )!9'"2
 
?1 !$ " '+ "' C40 %/ !*" #$+#. !1+%# !$''1"
7"#" !A"& /#%+ )$//"#"&! !1+%# #"' C40$&( 1)$&, !*"
(%#" &) !*" $&-'$-" ")," %/ !*" !1+%#2 4*" %#!$%& %/
#$+#. !1+%# 7' %9!$&") 9. '1"#5($ 9$%'. %/
"$!*"# !*" !1+%# 91 A %# !*" ")," %/ !*" + $,&&! 1 ("#
/%# +%#" $&5 !#!$-" (&("#2   !$''1"' 7"#" (#"/1  .
!#$++") !% #"+%-" ' +1(* &%&6&"% '!$( !$''1" '
%''$9 "0 -%$)$&, !*" &%&6-$9 " #"'2 1#!*"#+%#"0
+1 !$ " '+ "' %/ &%#+ +1(%' C40' (%&5#+") 9.
*$'!% %,. 7"#" !A"& /#%+ +(#%'(%$(  . 1&$&-% -")
#"  (+ 7. /#%+ !*" !1+%# '$!"0 !% 9" 1'") '
(%&!#% /%# 9$%+% "(1 # &) F%7 (.!%+"!#$( & .'"'2
4*" !$''1"' 7"#" 9$'"(!")0 %&" * / %/ "(* '+ " 7'
#%("''") /%# !*% %,$( "8+$&!$%&0 &) !*" #"+$&6
$&, * / %/ !*" '+ " %% 7' $++")$!" . /#%>"& &)
'!%#") ! G	 1&!$ & .>")2 4*" )"@1(. %/ !*"
+!"#$ 7' (*"(A") %& /#%>"& !$''1" '"(!$%&' &) %& .
!$''1" '+ "' 7$!* +%#" !*& GH !1+%# (%&!"&! 7"#"
1!$ $>") $& '19'"@1"&! 9$%+% "(1 # &) F%76(.!%+"!#$(
& .'"'2 <*"#" #"'"&!0 #"' 7$!*  *$,* (%&!"&!
%/ &%&6&"% '!$( ("  ' 7"#" #"+%-") /#%+ !*" /#%>"&
9 %(A 7$!*  '( " 2 
- 1!$%& %/ "(* 9$%+% "(1 #
-#$9 " C40  !"#!$%&'0 ;6 %$).0 &)6*'" /#(6
!$%& C40 7' "#/%#+") $&)""&)"&! . 9. #"'"#(*6
"#' 7*% *) &% A&%7 ")," %/ !*" ( $&$( )! /%# !*"
'+ "'2

    

	  $,* +% "(1 # 7"$,*! ,"&%+$(
; 7' "8!#(!") ' #"-$%1' . )"'(#$9") C40 #$&
"!  20  /#%+ #$+#. 		 &) &%#+ (% %& C40'
(%&!#%  '"($+"&'2

	 !" ?1!!$%&' 7$!*$& !*"  ,"&"
7"#" )"!"(!") 9. 	 & .'$' /%  %7$&, 	 + $6
5(!$%& %/ !*" "8%&' G0 "#/%#+") ' )"'(#$9")
#"-$%1' . C401''% "!  20 G2 & "-"#. $&'!&("0 &",6
!$-" C40; 7' #" (") 7$!* 7!"# (%&!#% ' 7"#"
+ $5") 9. 	 &) $&( 1)") $& !*" "8"#$+"&!2
&   	 ''.'0 "#%'% 6#"'$'!&! $"!!" !$' 7"#"
1'") !% -%$) (#%''6(%&!+$&!$%& C40
"&)%#/0 
,*+0
"#+&.2 4*" @1 $!. &) !*" (%&("&!#!$%& %/ !*"
+ $5(!$%& #%)1(!' 7"#" -"#$5") 9. 2H ,#%'" ," 
" "(!#%*%#"'$' &) "!*$)$1+ 9#%+$)" '!$&$&,2
#$  9%1!  &,  $@1%!' %/ !*" + $6
5") ; /#,+"&!'0 1#$5") &) (%&("&!#!") 9. 5 6
!#!$%& !*#%1,* ?$(#%(%&  (% 1+&' C40+$(%&0 :"-"# .0
?0 7"#" )"&!1#") C40 &) ?( ""0  &)
& .>") 9. 	 C401''% "!  20 G2 & %#)"# !% A""
!*" !"+"#!1#" (%&'!&!0 !*" " "(!#%*%#"!$( #1& 7'
"#/%#+") $&  ;
6 .'!"+ C40	2:22 ($"&!$5(
	%+&.0 ;" ?#0 	 "@1$") 7$!*  K6 $+6
+"#'$%& (*$  "# C40% .($"&("0 $ "'0 2 /!"# !*" #1&0
!*" ," 7' '!$&") /%#  +$& 7$!* 2 ,D+ "!*$)$1+
9#%+$)" $& 4:
 &) )"'!$&") /%#  +$&3 !*" ;
/#,+"&!' 7"#" -$'1 $>") 1&)"# =  $,*!2 	6	
& .'$' 7' #""!") !7$(" /%# "(* '+ " !% +$&$+$>"
!*" %''$9$ $!. %/ #!$/(!' )1" !% (%&!+$&!$%& %# % .6
+"#'" "##%#'2 &!"##"!!$%& %/ 	 & .'$' %/ ;
/#,+"&!' 7' "#/%#+") 9. (%&'"&'1' %/ !7% $&-"'!$6
,!%#'2 ; %/ &%#+ (% %& !$''1" /#%+ "(* !$"&!
7'  '% + $5") &) #1& $& #  " 7$!* +!(*")
!1+%# ; '+ "' %& 	 ," '0 !% "- 1!" !*"
%((1##"&(" %/ &%6'%+!$( +1!!$%&' %# % .+%#*$'+'2

	 !"  % &)$-$)1 
''; /#,+"&!' 7$!* '*$/!") +%9$ $!$"'0 (%+#") !%
&%#+ (%&!#% 0 7"#" " "(!#%" 1!") /#%+ % .(#. +$)"
," 0 #"+ $5")0 &) '"@1"&(") ' )"'(#$9") #"-$%1' .
C40 9&"'" "!  20 2
!&' 
 $++1&%'!$&$&, 7' ''"''") %&  + !*$(A '"(6
!$%&' (1! /#%+ /%#+ $&658")0 #/5&6"+9"))") !$''1"
'"($+"&'2 /!"# !*" )"#/5&$>!$%&0 '"(!$%&' 7"#"
#"6!#"!") 7$!* H 0 !% @1"&(* "&)%,"&%1' "#%6
8$)'" (!$-$!.2 &!$,"&" #"!#$- 7' "#/%#+") 9.
+$(#%7-" "!$&, $&  ++% ($!#!" 91//"# C40 22
4*" '"(!$%&' 7"#" !*"& $++1&%'!$&") 7$!* !*" ;6
+%&%( %& &!$9%). C40)$ 1!$%& 0 ;A%0  %'!#10
;"&+#A2 4*$' &!$9%). #"(!' 7$!* & "$!%" 9"6
!7""& +%&%($)'  &) 0 #"(%,&$>$&, 9%!* 7$ ) !."
&) +1!&! /%#+' %/ !*"  #%!"$&2 /!"# $&(19!$%&
7$!* !*" 9$%!$&. !") &!$6+%1'" , '"(%&)#. &!$6
9%).0 $++1&%*$'!%(*"+$( #"(!$%& 7' "#/%#+") 9.
 '!&)#) "#%8$)'"6 9" ") '!#"!-$)$&69$%!$& #%6
(")1#" C40:0 ;A%2 4*" )"!"(!$%& 7' "#/%#+")
1'$&, !*" 
	 19'!#!"6	*#%+%,"& C40;A%6
	0 !*"
4:
 2 !$"&! (*#(!"#$'!$(' C40& 
%2 %/
!$"&!'
%2 %/
!$"&!'
$!" 41+%# ,#)"
#%8$+ !1+%#  <"  )$//"#"&!$!") C40 
;$'! !1+%#  ?%) )$//"#"&!$!") C40 
%%# . )$//"#"&!$!") C40 
41+%# '$>" C40(+ 41+%# !."
   )"&%(#($&%+  
   ?1($&%1' 
;1A"'J '!," .+*%*"+!$-" $&-'$%&
  %&" 
:  #"'"&! 
	 
; G
%)" '!!1' .+*%(.!$( $&5 !#!"
",!$-"  #%+$&"&! G
%'$!$-"  %&6#%+$&"&! 
41+%# ,#%7!* 1#,"#.

8&'$-"  	1#!$-" #"'"(!$%& 
&5 !#!$-"  %&6(1#!$-" #"'"(!$%& 
 ?44 =
  4
 
L
 
' $)"' 7"#" !*"& (%1&!"#'!$&") 7$!* ?"."# *"+!%6
8. $&D"%'$& &) +%1&!") 7$!*  "#+&"&! +")$1+2
%#+ *1+& '"#1+ 7' '19'!$!1!") /%# #$+#.
&!$9%). %& '%+" '"(!$%&'0 !% '"#-" ' &%&6$++1&" (%&6
!#% '0 7*$ " %'$!$-" (%&!#% ' 7"#" '"(!$%&' %/ 		'
)"5&") ' '!#%&, . %'$!$-"2 %'$!$-" !1+%# ("  ' 7"#"
@1&!$5") 9. !*" !*% %,$'!' C402?242 &) =2?2 9.
"- 1!$&, !  "'!  ("  ' /#%+ /%1# )$//"#"&! '"6
($+"&' %/ !*" '+" !1+%# &) 7"#" "8#"''") ' !*"
"#("&!," #!$% %/ !*" !%! &1+9"# %/ !1+%# ("  '
C404%+'$&% "!  20 2  '"(!$%& 7' '(%#") ' %'$!$-"
7*"& !  "'! H %/ !1+%# ("  ' '*%7") '!$&$&,2
  '+ "' 7"#" "- 1!") 9 $&)0 7$!* &% A&%7 "),"
%/ "$!*"# !*" 9$%+% "(1 # %# !*" ( $&$( !*% %,$( 
-#$9 "' %/ !$"&!'2 4*" !1+%#' 7"#" )$-$)") 1&"@1$6
-%(  . $&!% !7% ,#%1'0 &",!$-" &) %'$!$-"0 %& !*"
9'$' %/ ;6 $++1&%*$'!%(*"+$'!#.2
()* 
; F%7 (.!%+"!#. 7' "#/%#+") %& +"(*&$(  .
)$',,#",!")  $@1%!' %/ /#%>"& !1+%# !$''1" ' #"6
-$%1' . )"'(#$9") C401''% "!  20 2   '"# F%7 (.!%6
+"!"# C40#!*% ;$,&%'!$( .'!"+' K2K23 ?!1'A$
4!"$'$ 
 "(!#%&$(' 	%20 & 7' 1'") /%# )! (@1$6
'$!$%&2 ;6 %$).0 ; $&)"80 &)  7"#" )"!"#6
+$&") ' #"-$%1' . #"%#!") C401''% "!  20 2
 
$'*"#J' "8(! !"'! C40!!L(! 41#9%0 	.!" %/!7#"
	%#%#!$%&0 	+9#$,"0 ? 7' 1'") !% "- 1!" !*"
''%($!$%&' 9"!7""& 9$% %,$( &) ( $&$(%!% %,$( 
-#$9 "'2 6- 1"' %/  "'' !*& 2 7"#" (%&'$)"#")
'$,&$5(&! C40	%80 2
+
    
	6	 & .'$' 7' "#/%#+") !7$(" %& ,"&%+$(
; /#%+ #$+#. 		' %/  !$"&!' !% ''"'' !*"
+1!!$%& '!!1' %/ "8%&' G %/ !*"  ,"&"2 ;
9&)' 7$!* 9&%#+ " "(!#%*%#"!$( +%9$ $!. 7"#"
)"!"(!") 9. 	 $& H C40GD %/ !*" ('"' C40$,2 2
4*" (%##"'%&)$&, ; /#,+"&!'0 /!"# " 1!$%& /#%+
!*" ," 0 7"#" !*"& '"@1"&(") !% "'!9 $'* !*" "8(! '$!"
&) &!1#" %/ !*" ,"&"!$(  !"#!$%& C4049 " 3 %-"#  
G  +1!!$%&' 7"#" $)"&!$5") &) '"@1"&(" )!
7"#" %9!$&") /%# G %/ !*"+ C40/%# !*#"" ('"' ; 7' &%
 %&,"# -$ 9 "2 4*" )$'!#$91!$%& %/ !*" G +1!!$%&'
7' ' /%  %7'  C40H 7"#" $& "8%& 0  C40H $& "8%&
0  C40H $& "8%& 0 &)  C40H $& "8%& G2 %1#!""&
!1+%# '+ "' 7"#" /%1&) !% *#9%# !7% C40&$&" $& !*"
'+" "8%& &) !*#"" $& !7%)$//"#"&! "8%&' %# !*#"" C40!7%
$& !7% )$//"#"&! "8%&' )$//"#"&!  +1!!$%&'2 %#!.6
"$,*! %/ !*" G +1!!$%&' C40H %((1##") $& *$,* . (%&6
'"#-") )%+$&' C40#"' = C40!*" !*#"" ('"' /%1&) !% 9"
+1!!") 9. 	0 7*$(* 7" 7"#" 1&9 " !% '"@1"&("0
7"#" (%&'$)"#") ' +1!!") %1!'$)" (%&'"#-") #",$%&'0
'$&(" !*". 7"#" + $5") /#%+ '"($5( &) A&%7& ,"&$(
#",$%&'22
((%#)$&, .0 !1+%#' 7$!*  +1!!$%&' 7"#" ( '6
'$5") $&!% !7% ,#%1' H %/ !*" ('"' C40GDG 7$!* !
 "'! %&" +1!!$%& $& (%&'"#-") #"' %/ !*"  ,"&"
C40(%&'"#-")3 H C40DG ('"' 7$!* +1!!$%&' %1!'$)"
!*" (%&'"#-") #"' C40&%&6(%&'"#-")2 $&"!""& %/ !*" G
+1!!$%&' 7"#" /%1&) !% 9" /#+"'*$/!' C40H 7*"#"'
 7"#" '$&, "6&1( "%!$)" '19'!$!1!$%&' C40H2 / !*"
 !!"#0  7"#" +$''"&'" &) '$8 7"#" &%&'"&'" +1!6
!$%&' #"#"'"&!$&, !%,"!*"# GH0 7*$ " '$ "&! +1!!$%&'
7"#" /%1&) $&  ('"' C40&$&" %/ !*"+ $& (%)%& 0 
#"-$%1' . $)"&!$5") '$!" %/ % .+%#*$'+2 / !*"'" 
('"'0 !*#"" #"'"&!")  '%  '"(%&) %# !*$#) +1!!$%&
C40+$''"&'" %# /#+"'*$/! 7*$ " "$,*! *) %& . !*" '$ "&!
+1!!$%&2 ' "8"(!")0 !#&'$!$%&' C40GH0  %/  7"#"
+1(* +%#" /#"@1"&! !*& !#&'-"#'$%&' C40H0 	 !%
4 +1!!$%&' C40H ! 	 '$!"' 9"$&, !*" +%'! #"6
#"'"&!") C40H2 & "-"#. ('"0 !*" (*&," 7' '%+!$(
'$&(" &% +1!!$%&' 7"#" /%1&) $& !*" +!(*") &%#+ 
(% $( +1(%'2 4*" ('"' 7"#"  '% ( ''$5") ((%#)$&, !%
!*" '"($5( )%+$&' %/  //"(!") 9. !*" +1!!$%&'
' /%  %7' GD ('"' C40GH 7$!* +1!!$%&' %/ !*" 0
D ('"' C40H 7$!* +1!!$%&' %/ !*"  +%!$/0 &)
D ('"' C40H7$!*+1!!$%&' %1!'$)" &)C40%/
7*$(* '$8 $& 2 $ "&! +1!!$%&' *-" 9""& $&( 1)") $&
!*" 7$ )6!." ,#%1 /%# '!!$'!$( & .'$' '$&(" !*". )%
&%! )"!"#+$&" &. +$&%($) (*&," $& !*" #%!"$&2
 
%#!.6"$,*! "#("&! %/ !*" ('"' & .>") C40D #"6
'"&!") %'$!$-" '!$&$&, /%#  C40$,2 2 / !*"'"0 GH
C40D #"'"&!") "8( 1'$-" . %'$!$-" &1( "# '!$&$&,0
H C40D '*%7") %'$!$-" &1( "# '!$&$&, !%,"!*"#
7$!* '!$&$&, %/ !*" (.!% '+0 &) H C40D '*%7")
'!$&$&, %/ !*" (.!% '+ %& .2
()  
 %7 (.!%+"!#. 7' "#/%#+") !% %9!$& )"@1!"
; *$'!%,#+' /%#   &%#+ &) !1+%# !$''1"'2 4*"
(%"/5($"&!' %/ -#$!$%& %/ !*" ;6)$ %$) "A #&,")
/#%+ 2 !% 2GH C40+")$& 2H2 ;6&"1 %$). 7'
/%1&) $&D ('"' C40H07*$ " GH%/ !*"'" C40D
'*%7") +1 !$( %& $!.2 4*"  #&,") /#%+ 2 !%
2H C40+")$& G2H &) $&!"#@1#!$ " #&," 2
2H2 4*" +")$&  %/ ;6&"1 %$) !1+%#' 7'
2H 7*$ " !*! %/ !*" ;6)$ %$) !1+%#' 7' 2H
C4022 :. 1'$&, !*"  +")$& - 1" ' (1!6%//
$,2 2 	 & .'"' %/ "8%& G %/ !*"  ,"&"0 + $5") /#%+ 		
&) +1(%' ,"&%+$( ; %/ !*#"" !$"&!' C400,0#2 & "(* $# %/
 &"'0 !*" &%#+ !$''1" ; $' ! !*"  "/! &) !*" !1+%# ; $' ! !*"
#$,*!2 4*" "8!# 9&)' -$'1 $>") $&  &"' 0 0 &)  (%##"'%&) !%
''; +% "(1 "' *#9%1#$&, +1!!$%&' $& (%)%&  C404 !% 40
 C40	4 !% 	40 &) G C40	 !% 40 ' (%&5#+") 9.
'"@1"&($&,2 &"  '*%7' &",!$-" (%&!#% 6; 7$ ) !."2
 :I 
4 2
4:
 2 %( $>!$%& &) !." %/ +1!!$%&'0 $++1&%*$'!%(*"+"'!#. "8#"''$%& %/  $& G !$"&!' 7$!* 		
4." +1!!$%&
?1!!")
"8%&
?1!!")
(%)%&
1( "%!$)"
(*&,"
+$&%($)
(*&,"
4." %/
+1!!$%& 	; I&6:; 	
$&, " +1!!$%&'
?$''"&'"    !,(!( (.'!.#  
   !,(!( (.'!.#  	
   !,(!(( (.''"#  
   ((((( #%!*#  
   (((!(( #%'"#  
  G (,((( #,*$'  
  G (,((( #,*$'  
   !(!!( !.#*"   
   ,,, #, .'   
   ,,, #, .'   
   !(!!( $ "*"   
   !!,!!(  "1*"  
   !!!,! !.#(.'  
  G (,,!,, #,!#   
  G (,,!,, #,!#   
  G (,,!,, #,!#   
  G (,,!,, #,!#   
  G (,,!,, #,!#   
  G (,,!,, #,!#   
  G (,,!,, #,!#   
  G (,,!,, #,!#   
 G  ,!,!, - +"!   	
 G  ,!,!, - +"!   
 G  (,!(! #,*$'   
 G  (,!(! #,*$'   
 G  (,!(! #,*$'   
 G  (,!(! #,*$'   
 G  (,!(! #,*$'   
 G G ((!!(! #%'"#   
 G G ((!!(! #%'"#   
 G G (,,!,, #,!#   
%&'"&'"    (,!, , &4   
   (,!, #,4  
   (,!, #,4  
#+"'*$/!    ((,(((( #%  
   (((6 !*#  
   (((((6 #%   
   (,(!, #,  
   (,!(,(! #,  
  D !!,!!6D  "1D  
 D D,!! D'
  D !!,!!6D  "1D  
 D D,!! D'
   (!(! $'!  
   !(D( $ "D!*#  
 D !6D $ "D6
$ "&!    ((,((! #%#%  
   (,(,, #,#,  
   (,(,, #,#,  
   (,(,, #,#,  
   (,(,, #,#,  
   (,(,, #,#,  
   (,(,, #,#,  
   (,(,, #,#,  
;%19 " +1!!$%&'    !,((,( (.'#, ?$''"&'"  	
  ,,!, , 14 %&'"&'" 
   (!(, *$', & ?$''"&'"   	
  !,(!( (.'!.# ?$''"&'" 
   ,,!, , 14 %&'"&'"  
  !!,!,  "14 %&'"&'" 
   (,(,, #,#, $ "&!  
G G (,,!,, #,!# ?$''"&'"  
  G !,!!! (.'!.# ?$''"&'"   
  ,,,6 #, #+"'*$/! 
   ,,(,( , .'"# ?$''"&'"   
  ,,,6 #, #+"'*$/! 
   ,,(,( , .'"# ?$''"&'"   	
  ,,,6 #, #+"'*$/! 
   ,,(,( , .'"# ?$''"&'"   
  ,,,6 #, #+"'*$/! 
   ,,(,( , .'"# ?$''"&'"   
 ?44 =
  4
 
L
 
%$&!0!1+%#'7"#"((%#)$&, .)$-$)")$&!% %7C40 G2H
&) *$,* C40G2H  !1+%#'2
!&'   -
 C40#/
4*"#" 7' H C40D ,#""+"&! 9"!7""& "8#"'6
'$%& &)  ,"&"!$( '!!1'0 7$!* G ('"' C40H %'$!$-"
/%# 9%!* &)  ('"' C40H &",!$-" /%# 9%!*2 / !*"
%!*"# ('"'0  C40H 7"#" %'$!$-" ! 	0 91! &",6
!$-" ! +1!!$%& & .'$'0 7*$ "  C40H 7"#" 	6
&",!$-" ('"' &) %'$!$-" ! +1!!$%& & .'$'
C4049 " 2
! )   0
  ! 
-"#"8#"''$%& %/  #%-") !% 9" ''%($!") 7$!*
+1!!$%&' $& !*" (%&'"#-") #"' C4020 7$!* !*%'"
$& !*"  )%+$& %/ !*" ,"&" C40 2 &) 7$!* !*" !."
%/ +1!!$%& C40+$''"&'" -'2 /#+"'*$/! &) !#&'$!$%&'
-'2 !#&'-"#'$%&' -'2 /#+"'*$/! C402 C4049 " 2
1#!*"#+%#"0 !*" %-"#"8#"''$%& %/  7' ''%($!")
7$!* ;6&"1 %$) +1 !$( %& !1+%#' C402 &)
7$!* )$'! '$!" C402 C4049 " 3 +1!!$%&' $& !*"
(%&'"#-") #"' %/ !*" ,"&" 7"#" ''%($!") 7$!* ;6
&"1 %$) !1+%#' C4020 7$!* *$,* #% $/"#!$-"
(!$-$!. C40 2 &) 7$!* )$'! '$!" C40 2 7*$ "
+1!!$%&' $& !*"  )%+$& #%-") !% 9" ''%($!")
7$!* *$,* #% $/"#!$-" (!$-$!. C40 2 C4049 " 2 %
'$,&$5(&! #" !$%&'*$ 7' '""& 9"!7""& !*" #"'"&("
C40&. +1!!$%&' %# !." %/  +1!!$%&' &) !*" ( $&$(%6
!*% %,$( -#$9 "' & .>")2 ;6&"1 %$). 7'
''%($!") 7$!* )$'! !1+%#' C4020 *$'!% %,$( 
,#)" C40 C40 20 )-&(") ;1A"'J '!," C40	 &) ;
C4020  .+* &%)" +"!'!'"' C40 20 &) *$,*
 C40G2H C402 C40)! &%! '*%7&2

#+	
"&"!$( !"#!$%&'%/ !*"%&(%'1#"''%#,"&"#"
/#"@1"&! . /%1&) $& +&. !."' %/ &"% '+' C40%  '!"$&
"!  20 3 &"0 2 ?1!!$%&' $& !*$' ,"&" #"
1'1  . '(#""&") "$!*"# 9. )$#"(! & .'$' %/ $!' &1( "%6
!$)" '"@1"&("'0 /!"#  #" $+$&#. )$'(#$+$&!$%& 9"6
!7""& 7$ ) !." &) +1!&! +% "(1 "' 9. &. %/ !*"
+&. -$ 9 " #%(")1#"'0   %/7*$(*#" *%7"-"#  "''
!*& H '"&'$!$-"0 %# 9. $++1&%*$'!%(*"+$'!#.0 !%
)"!"(! ((1+1 !$%& %/ !*" #%!"$& 7$!*$& !*" ("  2 4*$'
$' 9'") %& !*" #$&($ " !*! 0 &%#+  . "8#"''")
! -"#.  %7  "-" ' )1" !% !*" #$) !1#&%-"# (1'")
9.  &",!$-" 1!%#",1 !%#. /"")9(A  %% %"#!$&,
!*#%1,* ?;?0 +. 9" %-"#"8#"''") 7*"& +1!!")
C40&"&)  0 24*$'+.9")1" !% '"-"# "-"&!'
+1!!$%&' //"(!$&, !*" ("&!# 0 (%#" )%+$& %/  +.
#")1(" %# "-"& 9% $'* $!' ; 9$&)$&, (!$-$!.3 $& '1(*
('"'0  +$,*! &%  %&,"# 9" 9 " !% "/5($"&! . (!$-!"
!*" !#&'(#$!$%& %/ $!' !#,"! ,"&"'0 &) $& #!$(1 # %/
?;?2 '  (%&'"@1"&("0  $!'" / 7%1 ) &%  %&,"# 9"
19$@1$!$&!")0 "8%#!") !% !*" (.!% '+0 &) )"'!#%.6
")2 ?1!!$%&' //"(!$&, !*" 6!"#+$& (%)$&, #",$%& %/
 +$,*!  '%  ") !% $!' '!9$ $>!$%& $/ !*".  !"# !*"
'$!" %/ $&!"#(!$%& 7$!* ?;? &)D%# !*" !#&'(!$-6
!$%& )%+$&0 7*$(* #" 9%!*  %(!") $& !*$' %#!$%& %/
!*" ,"&"2 & !*"  !!"# ('"0 !*"+1!!")  7%1 ) ,$&
9" 1&9 " !% 1#",1 !" ?;? "8#"''$%&0 7*$ " $& !*"
5#'! 7%1 ) &%  %&,"# 9" 9 " !% 9$&) !% $!2
%7"-"#0 $! $' '!$  &%! ( "# 7*"!*"#   %''$9 " 
+1!!$%&'  ") !% $&(#"'") ("  1 #  "-" ' %/ !*" #%!"$&0
&%# 7*"!*"# 	'!$&$&, /%#  $'  7.'*  +#A%/
+1!!$%&' $& !*" #%!"$&2
+%&, !*"  ('"' %/ 		 & .>") $& !*" #"'"&!
#"%#!0  ,"&" +1!!$%&' 7"#" /%1&)0 9. 	6	
& .'$'0 $&G C40H07*$(* $'7"  7$!*$& !*" #&," C40
H $&)$(!") 9. %!*"# 1!*%#' C40K$A1(*$6&%'*$!
"!  20 3 ;$8 "!  20 3 :%##"'"&6; " "!  20 G3
K#"''&"# "!  20 2 $/!.6'$8 "#("&! %/ +1!!$%&'
%9'"#-") $& %1# '"#$"' 7"#" /%1&) $& /%1# %/ !*" 5-"
*$,* . (%&'"#-") #"' %/ !*" ,"&"0 ' #"%#!") 9. %!*"#
1!*%#' C40%* "!  20 0 "#&-  "!  20 3 K#"''&"#
"!  20 2 4*"'" #"' $&( 1)" $+%#!&! #",$%&'
/%#  $&!"#(!$%& 7$!* ;0 $& #!$(1 # !*"  >$&(6
9$&)$&, )%+$& &) !*"  +%!$/ C40'"" $,2 2 $+$ #
!% !*" #"'1 !' #"%#!") 9. C40:%##"'"&6; " "!  20 G0 $&
%1# %7& '"#$"' H C40GDG %/ !*" +1!!$%&' %((1##") $&
 &) H C40DG $& 2 1# )! (%&5#+ !*! #,$6
&$&"' G &) 0 +$&%($)' 7$!*$& !*"'" )%+$&'
$&!"#(!$&, )$#"(! . 7$!* ;0 #" +%&, !*" +%'!
/#"@1"&! . +1!!") #"'$)1"' C40 &) H0 #"'"(!$-" .2
4:
 2 C40	
 
4." +1!!$%&
?1!!")
"8%&
?1!!")
(%)%&
1( "%!$)"
(*&,"
+$&%($)
(*&,"
4." %/
+1!!$%& 	; I&6:; 	
  ,,,6 #, #+"'*$/! 
   ,,(,( , .'"# ?$''"&'"   
  ,,,6 #, #+"'*$/! 
   ,,(,(( , .  ?$''"&'"   
  ,,(,, #,#, $ "&! 
   (((6 !*# #+"'*$/!  
  !(6( $ " #+"'*$/! 
4#$ " +1!!$%&'    (,(,, #,#, $ "&!   
 G (,,(, #,, & ?$''"&'" 
  ,,,6 #, #+"'*$/! 
   !!!,! !.#(.' ?$''"&'"   
  ,,(,( , .'"# ?$''"&'" 
  ,,,6 #, #+"'*$/! 
%! '"@1"&(")    
   
   
0 $&, " ('"3 	0 %'$!$-" (.!% '+!$( $++1&%'!$&$&,2
 :I 
4 2
4*" +$&% ($)'  %( $>") $& 0 &"")") /%# !*" /% )$&,
&) '!9$ $>!$%& %/ !*" ("&!# )%+$& C40	*% "!  20 0
7*"& +1!!")0 #"  '% #"'%&'$9 " /%# !*"  %'' %/ 
;69$&)$&, (($!.2 ?1!!$%&' $& !*$' #" 7"#" %96
'"#-")  "'' /#"@1"&! . $& %1# %7& '"#$"' C40H2
& %1# '!1).0  %-"#"8#"''$%& 7' )"!"(!") $& GH
%/ !*" ('"' C40D2 4*$' - 1" $' '$+$ # !% !*!
#"%#!") 9. '"-"# %!*"# 1!*%#'0 7*%'" #"'1 !' #&,"
/#%+  !% H C40(%!! "!  20 0 1-$&"& "!  20 3
:%1>%1#"&" "!  20 3 K'"#"# "!  20 3 &''%&
"!  20 2 4*" +")$& (1!6%// %$&! 1'") $& %1# '!1).
C40H '*%1 ) #")1(" !*" %''$9$ $!. %/ ''"''$&, / '"
%'$!$-" #"(!$%&' )1" !% 9(A,#%1&) %# !% #!"/(!'2
& .  %/ !*"  ('"' C40H 7*$(* 7" & .>")
#"'"&!") %'$!$-" '!$&$&, $& !*" (.!% '+2 $!"#!1#"
#"%#!' (.!% '+$( '!$&$&, #&,"' %/ 9"!7""&  &)
H C401& "!  20 3 :%'#$ "!  20 3 1& "!  20
2 4*$' -#$9$ $!. +. 9" )1" !% !*" &!$9%). 1'")
/%# !*" $++1&%*$'!%(*"+$( & .'$'2 & /(!0 !*"
+%&%( %& &!$9%). ; 1'") $& %1# '!1). $' +%#"
 $A" . !% ,$-"  %'$!$-" &1( "# #"'1 !0 (%+#") 7$!*
!*" % .( %& &!$9%). 	? 1'") $& '"-"# %!*"#
'!1)$"' C401& "!  20 3 :%'#$ "!  20 0 7*$(*
+%#" /#"@1"&! . ,$-"'  %'$!$-" (.!% '+$( '!$&$&,2
4*" & .'$' %/ %1# )! '*%7' %& .  #!$ C40H
,#""+"&! 9"!7""& !*"  "-" %/  "8#"''$%& &) $!'
,"&"!$( '!!1'2 4*" -#$9$ $!. $& !*" (%&(%#)&(" - 1"'
#"%#!") $& !*"  $!"#!1#" #",#)$&, !*" & .'$' %/ 
 #,"&1+9"#%/ ('"' C40!  "'! 0 #&,"' /#%+ !%H
C40;$8 "!  20 3 =" %'% "!  20 3 &''%& "!  20 2
' %!*"# 1!*%#' *-" '1,,"'!") C40;$8 "!  20 3 "*.
"!  20 3 )#%-"# "!  20 0 !*"#" +. 9" '"-"# 
"8 &!$%&' /%# !*%'" ('"' $& 7*$(*  "#'
1& !"#") 9. 	 91! $' %'$!$-" ! 	0 ' %9'"#-")
$& H %/ !*" !1+%#' $& %1# %7& '!1).2 & ((1+1 !$%&
%/ !*" &%&6+1!!") #%!"$& +. 9" )1" !% !*" /%#+!$%&
%/ (%+ "8"' 9"!7""&  &) %!*"# ("  1 # #%!"$&'
C40?;?0 *"!6'*%(A #%!"$&'0 %# -$# #%!"$&' C40=
&!$,"&0 
9 )"&%-$#1'0 
0 %# !%  !"#!$%&' $& &. %/
'"-"# /(!%#' 7*$(* (%&!#%  '!9$ $!.2  !"#&!$6
-" .0   +1!!$%& +. $&)"") 9" #"'"&!0 91! &%!
)"!"(!") "$!*"# 9"(1'" $! )%"' &%!  ") !% &  !"#")
" "(!#%*%#"!$( +%9$ $!. %/ !*" (%##"'%&)$&, ;
/#,+"&!0 !  "'! 1&)"# !*" (%&)$!$%&' 1!$ $>") /%# !*"
& .'$'0 %# 9"(1'" $! $'  %( $>") %1!'$)" !*" & .>")
#",$%& C40"8%&' G0 ' #"%#!") !% %((1# /%# H %/   
+1!!$%&' C40#""&9 !! "!  20 0 #!+&& "!  20
2  +1!!$%&' $& !*" 6!"#+$& #",$%&0 $& #!$6
(1 #0 +.  ") !% $&(#"'") '!9$ $!. &) ((1+1 !$%&
%/  $/ !*". #"-"&! !*" $&!"#(!$%& 7$!* ?;?0 7*%'"
+$&$+1+ 9$&)$&, '$!" %&  $' +") 9"!7""&
4:
 2 ,#""+"&! 9"!7""& %-"#6"8#"''$%& C40& .>") 9. 	
&) !*" #"'"&(" %/  +1!!$%&' C40& .>") 9. 	D	
 ?1!!$%& '!!1'
	 C40 	 C40 4%! 
 
8#"''$%&
	 C40 D C40H D C40H GD C40H
	 C40 D C40H GD C40H D C40GH
4%! D C402H GD C402H
	0 $++1&%*$'!%(*"+$'!#.3 	0 '$&, " '!#&) (%&/%#+!$%& % .+%#*$'+2
$,2 2 !#%&, &1( "#  "8#"''$%& $& +&. , &)1 # ("  ' %/  +%)"#!" . )$//"#"&!$!") (% %&$(
(#($&%+ $' '*%7& !   +,&$5(!$%& C403 '%+" '(!!"#") , &)1 # ("  ' %/  +%)"#!" . )$//"#6
"&!$!") (% %&$( (#($&%+ '*%7  7"A  &1( "# "8#"''$%& C40  C403 &",!$-" (%&!#% C40  C402
 ?44 =
  4
 
L
 
#"'$)1"' G &)  C40K1''$" "!  20 2 4*"'" +$&%6
($)' #" %1!'$)" !*" "8%&' & .>") $& !*$' '!1).0 '% !
 "'! '%+" %/ !*" ('"' %'$!$-" /%# $++1&%*$'!%(*"+6
$'!#. &) &",!$-" /%#  +1!!$%&' +. 9" "8 $&")
9. +1!!$%&' %((1##$&, $& !*"'" '$!"'2 "-"# "8 &6
!$%&' +$,*!  '% 9" #%%'") /%# !*" 5&)$&, %/  ,"&"
+1!!$%&' $& '"($+"&' 7*$(* #" &",!$-" ! !*" 	
& .'$' C40;$8 "!  20 0 "*. "!  20 0 )#%-"#
"!  20 2 4*1'0 /%# "8+ "0 !*" &!$9%). 1'") /%# !*"
$++1&%*$'!%(*"+$( & .'$' +. 9" 1&9 " !% $)"&6
!$/. !*" +1!!") #%!"$&0 "-"& !*%1,* %-"#"8#"''")0
9"(1'" %/ '!#1(!1# (*&,"' $& '%+" %/ $!' "$!%"'2
 !"#&!$-" .0 !*" '"($5( +1!!$%& %/  /%1&) $& !*"
'"($+"& +. &%!  ") !% $!' ((1+1 !$%&2 & %1# %7&
'!1).0  ('"' &",!$-" ! 	 '!$&$&, #"'"&!")
+1!!$%&' &) '%+" "-"& !7% %# !*#"" $&)""&)"&!
+1!!$%&' C40/%#  !%! %/ G $& !*"  ,"&" C40$& %&" ('"0
&% '"@1"&(" )! 7"#" -$ 9 "2 
$,*!""& %/ !*"'"
+1!!$%&' C40/%#  !%! %/  ('"' C4049 " 0 7"#" "$!*"#
'$&, "6&1( "%!$)" '19'!$!1!$%&' 7*$(* #"'1 !") $&  '!%
(%)%& %# '+  $&'"#!$%&' %# )" "!$%&' 7*$(* (1'") 
/#+"'*$/!0 %/!"& ,$-$&, #$'" !%  '!% (%)%& )%7&'!#"+2
4*"'" +1!!$%&'0 7*$(* (%1 )  ") !% !*" #%)1(!$%& %/ 
!#1&(!") #%!"$&0 %# !%  #%!"$& 7$!*  	6!"#+$& 
+$&%($) '"@1"&(" -"#. )$//"#"&! /#%+ !*! %/ !*" 7$ )
!."0 +. &%! (1'" $!' '!9$ $>!$%& &) (%&'"@1"&!
((1+1 !$%&2  !"#&!$-" .0 !*" +1!!$%&' ,$-$&, #$'"
!%  #"+!1#" !"#+$&!$%& (%)%& (%1 ) #"'1 ! $&  #$)
)",#)!$%& %/ !*" +1!!") + C40?"&)"  &) ;$"!>0
2 $-" ))$!$%& +1!!$%&' /%1&) $& 	 &",!$-"
!1+%#' 7"#" '$ "&!2 4*$' !." %/ +1!!$%&' )%"' &%!  !"#
"$!*"# !*" '!#1(!1#" %# !*" /1&(!$%& %/ 0 &) !*"#"/%#"
*' &% "//"(! %& !*" &%#+ (%&!#% %/ $!' '!9$ $!.2 4*1'0
$& !  "'!  %/ !*" 	6%'$!$-"0 	6&",!$-" ('"'
!*" 9'"&(" %/ '!$&$&, /%#  $' &%! '1##$'$&,0 9"(1'"
!*". #"'"&! %& . '$ "&!0 &%&'"&'" %# /#+"'*$/! +1!6
!$%&'2 &  )$//"#"&! '"($+"&'0 *%7"-"#0 7" /%1&) 
+$''"&'" +1!!$%&'0 !  "'! '%+" %/ 7*$(* '*%1 )  !"#
!*" ;69$&)$&, &) !#&'(#$!$%&6(!$-!$&, /1&(!$%&
%/ 2 4*"  (A %/  %-"#"8#"''$%& $& !*"'" ('"' $'
+%#" $&!#$,1$&,0  '% $& !*"  $,*! %/ !*" /(! !*! %!*"#
'"($+"&' 7$!* $)"&!$(  +1!!$%& 7"#" 	6
%'$!$-"2 &" %''$9 " "8 &!$%& %/ !*"'" 5&)$&,' $'
!*!0 )1" !%  )$//"#"&! '"&'$!$-$!. %/ !*" 	6	 &)
	 +"!*%)' %/ & .'$'0 ,"&" +1!!$%&' (& 9"
)"!"(!") "-"& $& '"($+"&' $& 7*$(* !*". //"(! 
"#("&!," %/ ("  ' !%%  %7 !% ,$-"  %'$!$-" '!$&$&,
#"'1 !2  !"#&!$-" .0 $& '%+" ('"' !*" %9'"#-") #"'1 !'
+. 9" )1" !% ))$!$%& +1!!$%&'0 "#*' $& ,"&"'
(%)$&, /%# %!*"# /(!%#' +%)1 !$&, !*"  "-" %/ 
"8#"''$%&  '$+$ # (%&'$)"#!$%& +.  . !% !*%'"
/"7 	6%'$!$-" ('"' $& 7*$(* 7" )"!"(! '$ "&!0
&%&'"&'"0 %# /#+"'*$/! +1!!$%&' &%! "8"(!") !%  ")
!% #%!"$& ((1+1 !$%&2
!!$'!$( & .'$' %/ %1# )! #"-" ") !*!  !*%1,*
%-"#  +1!!$%&' %/  #" &%! ''%($!") 7$!* !*"
%-"#"8#"''$%& %/ !*" #%!"$&0 !*" '19'"! %/ +1!!$%&'
'"($5(  . //"(!$&, (%&'"#-") #"' %/ !*" ,"&" %#
)%+$&' %/ #!$(1 # $+%#!&(" /%# !*" /1&(!$%& %/ !*"
#%!"$& C40 %%  &) '"($5( !."' %/ +1!!$%& C40+$'6
'"&'" &) !#&'$!$%&' )% $&)"") '*%7  '$,&$5(&!
''%($!$%& 7$!* $&(#"'") "8#"''$%& C4020 "-$6
)"&(" !*! &%!    +1!!$%&' *-" !*" '+" - 1"
7$!* #",#) !% #%!"$& * /6 $/"2
& ''"''+"&! %/ !*" %''$9 " ''%($!$%&' 9"!7""&
  !"#!$%&' &) !*" !#)$!$%& ( $&$(%!*% %,$( 
-#$9 "' /1#!*"# '*%7") !*! !*" %((1##"&(" %/ #!$6
(1 # ,"&"  !"#!$%&' )""&)") %& !*" !1+%# '$!"2 &
/(!0 9%!* %-"#"8#"''$%& %/  &) +1!!$%&' $& !*"
(%&'"#-") #"' %/ !*" ,"&" 7"#" +%#" /#"@1"&! $& )$'! 
(#($&%+' %/ !*" (% %& C40#"'"(!$-" . 20 22
%+" %!*"# 1!*%#' *-" (%&5#+") %1# #"'1 !' #"-" 6
$&, !*! %-"#"8#"''$%& %/  &) ("#!$&  +1!6
!$%&'0 $& !*" (%&'"#-") #"' %# $& '"($5( "8%&' %/
!*" ,"&" C40"#&-  "!  20 3 ;$"> "!  20 0 7"#"
'$,&$5(&! . *$,*"# $& )$'! !*& $& #%8$+ 		2
4*"'")!7%1 )'""+!%'1%#! !*"%9'"#-!$%&'+)"
9. <"$'91#,"# C400 !*! #%8$+ &) )$'! !1+%#'
$&-% -" )$//"#"&! !."' %/ "$)"+$% %,$( 9"*-$%#0 &)
9. C40:"#! "!  20 G #",#)$&, !*" "8$'!"&(" %/ !7%
)$//"#"&! !*7.' %/ !1+%# #%,#"''$%& %/ 		'
%#$,$&!$&, $& !*" !7% !#(!'2
?%#"%-"#0 %1# #"'1 !' $&)$(!") !*!  +1!!$%&' $&
!*" (%&'"#-") #",$%&' #" '$,&$5(&! . #" !") !% F%76
(.!%+"!#. #+"!"#'0 &) !*! !*" %-"#"8#"''$%& %/
 $' ''%($!") 7$!* ;6&"1 %$). C4020 7*$ "
 +1!!$%&' $& !*")%+$&#"''%($!") 7$!**$,*
2 4*" 5#'! %/ !*"'" %9'"#-!$%&'0 $2"20 !*! +1!!$%&'
%/ !*" ,"&" #%-") !% 9" '$,&$5(&! . ''%($!") 7$!*
4:
 2 " !$%&'*$' 9"!7""&  "8#"''$%& &)  +1!!$%& 
'!!1' $&  !$"&!' 7$!* 		
 
8#"''$%&
",!$-" %'$!$-"
 ?1!!$%& '!!1'
<$ ) !."B G 
%&6(%&'"#-") #"'  
	%&'"#-") #"'    2
<$ ) !."B G 
1!'$)" D G 
  
 C40 +1!!$%&' &%!
(*#(!"#$>")
   2
<$ ) !."B G 
?$''"&'"    2
%&'"&'"  
#+"'*$/!  
<$ ) !."B G 
4#&'$!$%&    2
4#&'-"#!$%&  
#+"'*$/!  
B$ "&! +1!!$%&' *-" 9""& $&( 1)") $& !*" 7$ )6!." ,#%12
4:
 2 $,&$5(&! #" !$%&'*$' 9"!7""&  "8#"''$%&0 '$!"0
&) ;  %$).
 
8#"''$%&
",!$-" %'$!$-"
$!"
#%8$+ !1+%#'  
;$'! !1+%#'    2
;6 %$).
;$ %$)  
&"1 %$) +%&%( %&  
&"1 %$) +1 !$( %&    2
4%! G 
 :I 
4 2
; &"1 %$). &) *$,* 0 +$,*! 9" )1" !% !*" /(!
!*! *$,* #% $/"#!$-" (!$-$!.  ")' !% & $&(#"'" $&
!*"  $A" $*%%) %/ ((1+1 !$&, ; )+,"' &) !*"
/%#+!$%& %/ &"1 %$) ( %&"'2 %7"-"#0 !*" ''%($!$%&
9"!7""& %'$!$-" '!$&$&, %/  &) ;6&"1 %$).
91! &%! *$,* 0 &) !*" ''%($!$%& 9"!7""& +1!6
!$%&' $&  &) *$,*  91! &%! ;6&"1 %$).0 +.
$&)$(!" !*!  (%&!#% !*" ,"&"!$( '!9$ $!. &) !*"
#% $/"#!$%& #!" %/ !*" ("  !*#%1,* )$//"#"&! &)0 !
 "'! $& #!0 $&)""&)"&! !*7.'2
& (%&( 1'$%&0 	 &) +1!!$%& & .'$' %/ 
!*1' "# !% 9" (%+ "+"&!#. #!*"# !*& "@1$-6
 "&! +"!*%)' %/ $&-"'!$,!$%& !% ''"'' !*" %((1##"&(" %/
 !"#!$%&' $& !*$' A". #",1 !%# %/ ("  #% $/"#!$%&0
,"&"!$( '!9$ $!.0 &) %!%'$'2 & . $& '%+" ('"' )%
!*".0 $& /(!0 #%-$)" %-"# $&, $&/%#+!$%&3 $& )6
)$!$%&0 	 +. #"-" "#!1#9!$%&' %/ +% "(1 #
+"(*&$'+' $&-% -") $& !*" (%&!#% %/  "8#"''$%&0
$&!#("  1 #  %( $>!$%&0 &)'!9$ $!.&%!)""&)"&! %&
!*" '!!1' %/ !*"  #%!"$& $!'" /0 7*$ " %& . '"@1"&("
& .'$' %/ !*"  ,"&" (& )$'(%-"# +1!!$%&' C40"2,20
&%&'"&'"0 /#+"'*$/! 7*$(*  ") !% !*" 9'"&(" %/ 
/1&(!$%& #%!"$& 7$!*%1! (%&(%+$!&! ((1+1 !$%&2
4*"#"/%#"0 !*" (%+9$&!$%& %/ !*" +1!!$%& '!!1'
&) $++1&%*$'!%(*"+$'!#. %/ 0 &) F%7 (.!%+"!#$(
)! +. #%-$)" & $+%#!&! $&'$,*! $&!% !*" 9$%6
 %,$( /"!1#"' %/ 		'2
+ #

)#%-"# 
0 ?"'!#% ?0 &>6	'  ?40 )" :#(% =0 	"#)M& 0
"#&&)"> 	0 : $9#" 2 2 
8#"''$%& %/ *$,*   "-" ' $&
(% %#"(! (&("#  /-%1#9 " #%,&%'!$( /(!%#2 :#  	&("# 
2
 9&"'" 0 $&1)% 	;0  9"#!$ ?0 :>& =0 1''% 0 ?$, $-(( ?0
:>& 0 ;#)&%&$ 0 4%+'$&% ?0  #$& ?2 2 ' &)
+.( & .'$' $& #$+#. &) +"!'!!$( (% %#"(! (#($&%+'
'"($5( #' +1!!$%&' #" ''%($!") 7$!* ;1A"'J; '!," &)
+1($&%1' *$'!%!."2 &!  &(% 2
1-$&"& 0 '%  0 =$'A%#$ 40 K%$-1  40 =$!&"& 0 A+ ?2
2 -"#"8#"''$%& %/  &)  %&,6!"#+ '1#-$- $& (% %&
(#($&%+2 :#  	&("# 2
:"#! <0 ?" !%& 0 #)0 ?#1! ?0 ;%(A"#!. ?:0 #.)"&9"#, :0
J  %& <?2 G2 4#"&)' $& #$,*!6 &)  "/!6'$)") (% %& (&("#2 ;$'
	% %& "(!1+ G2
:"#!%#"  " 0 
'%'$!% 0 :"  1(% 	0 :%& )$ 0 ;" ?$'!#% 0 $!!$ ;0
$'" ?0 	*$"(%6:$&(*$ 2 2  ,"&"  !"#!$%& &) #%!"$&
((1+1 !$%& $& (% %#"(! (&("#2  	 $& !*% G2
:%##"'"&6; " 0 %!*" 0 ?" $&, 0 $&1! 0 %,&1+ 42 G2
4 &)  %&,6!"#+ #%,&$'$' $& (% %#"(! (&("# +1!!$%&' $& !*"
>$&(69$&)$&, )%+$& #")$(! %%# '1#-$- 2 	 $& 	&("# "' 
2
:%'#$ 0 =$ " 0 :%''$ 0 ?,,$%&$ ?0 	%,,$ 0 ?1##. 0 "" K2
2 	.!% '+$( ((1+1 !$%& %/  #%!"$& & $&)""&)"&!
#%,&%'!$( $&)$(!%# $& (% %#"(! )"&%(#($&%+'2  ! 	&("#
&'! GC40GG2
:%1>%1#"&" 0 "#-> 0 	"#%!!$&$ 0 :"&*!!# 0 	*19"#! 0
#, 
0 +  %& 0 :%'+& 40 $-" 	2 2  &) A6#'
' #%,&%'!$( /(!%#' /%# ;1A"'J '!," : (% %#"(! (&("#2 
1# 
	&("# C40GG2
:#%7& 0 ,&% ?2 2 ?"(*&$'+ %/  )",#)!$%&2 :$%(*$+
:$%*$' (! 2
	*% 0 %#$& 0 "//#". ;0 - "!$(* 2 2 	#.'! '!#1(!1#" %/ 
 !1+%# '1#"''%#6; (%+ "8 1&)"#'!&)$&, !1+%#$,"&$(
+1!!$%&'2 ($"&(" 2
	%'! 0 ?#'( 0 = "&!$&$' :0 -#$&% ?0 #&) 0 $ -"'!#$&$
0 4%#"  $ 2 2  ,"&" %$&! +1!!$%&' $& #" !$%& !% 
&1( "# #%!"$& ((1+1 !$%& $& (% %#"(! (&("#'2  !*% 
2
	%8 ;2 2 ",#"''$%& +%)" ' &)  $/" !9 "'2  %. !! %(
G2
;$"> ?0 ?")#&% ?0 ?1,1"#> ?0 +%' 0 "#&&)"> 0 =$  "! 0
?#!$& 0 %,1"# "' 0 1$> 0 #&"  2 2 &F1"&(" %/ !1+%#
 %( $>!$%& %& !*" #%,&%'!$( - 1" %/  #%!"$& $& (% %#"(! 
)"&%(#($&%+'2 &!$(&("# "' C40	2
;$8 :0 %99$&' 0 	##"  % 0 %1'" 0 (%"!! :2 2 	%+#$'%&
%/  ,"&" +1!!$%& &) #%!"$& %-"#"8#"''$%& $& (% %#"(! 
(#($&%+'2 :#  	&("# G2
"#%& 
2 G2 41+%# '1#"''%# ,"&"'2 & =%," '!"$& :0 K$&> "#
K<0 ")$!%#'2 4*" ,"&"!$( 9'$' %/ *1+& (&("#'2 "7 %#A
?(#76$  2  2
4:
 2 $,&$5(&! #" !$%&'*$' 9"!7""&  +1!!$%& '!!1'0 '$!"0 0 &) ;6 %$).
 ?1!!$%& '!!1'
<!B
%&6(%&'"#-")
#"'
	%&'"#-")
#"'
$!"
#%8$+ !1+%#'   
;$'! !1+%#'     2

 G2H   
 G2H     2
;6 %$).
;$ %$)   
&"1 %$)     2
4%!   G
 ?1!!$%& '!!1'
<!B 1!'$)" D   

 G2H    
 G2H      2
;6 %$).
;$ %$)    
&"1 %$)      2
4%!  G  G
B$ "&! +1!!$%&' *-" 9""& $&( 1)") $& !*" 7$ )6!." ,#%12
 ?44 =
  4
 
L
 
%* 0 % 0 +$!* ;2 2  %$&! +1!!$%& &) '1#-$- $&
(% %#"(! (&("# !$"&!'2 	&("# "' 2
#""&9 !! ?0 :"&&"!! <0 %  '!"$& ?0 ##$' 		2 2 ?1!!$%&'
$& !*"  !1+%# '1#"''%# ,"&" ( 1"' !% (&("# "!$% %,. &)
+% "(1 # !*%,"&"'$'2 	&("# "' GGG2
#!+&& 0 : '>.A 0 ?(%-"#& ?0 (*#%")"# 0 	1&&$&,*+
0 ;" =#$"' 
?2 2  ,"&" +1!!$%& $&'$)" &) %1!'$)" %/
"8%& 6G !*" !!"#&' )$//"# $& 9#"'! &) %!*"#' (&("#'2 &(%,"&"
GGG2
%  '!"$& ?0 $)#&'A. ;0 =% ,"'!"$& :0 ##$' 		2 2 
+1!!$%&' $& *1+& (&("#'2 ($"&(" 2
&''%& 0 "&!$ " ?0 1& L2 2  +1!!$%&' #" #"'"&! $&
(% %#"(! (&("# 7$!* (.!% '+$(  ((1+1 !$%&2 &!  	&("#
G2
"#&-  0 ?A$&"& ?0 K#!!1&"& 40 ?A"  0 =$*A% 2 2
	%&'"#-") #",$%& +1!!$%&' %/ !*"  ,"&" #" (%&("&!#!") $&
)$'! (% %#"(! (&("#'2 &!  	&("# 2
K'"#"# K0 (*+1' 0 :"!*," 0 ?$,'(*$!> :0 '(*$&, 0 < (* 0
"#9'! 0 4" "A. :0 <#9 2 2 !$&$&, !!"#&' %/ 
$++1&%*$'!%(*"+$'!#. &) !*"$# 9$% %,$( '$,&$5(&(" $& (% %6
#"(! (&("#2  !*% 2
K$A1(*$6&%'*$! 0 K%&$'*$ ?0 !% 0 "A$ ?0 4&A K0 ?") 0
$&% 0 1A.+ ?0 K%$A" ?0 ?%#$ 40 A1#9 0 1A1&#$ 0
7+ 40 ?$.A$ ?2 2 "&"!$( (*&,"' %/ 9%!*    " "'
''%($!") 7$!* !*" (%&-"#'$%& /#%+ (% %#"(! )"&%+ !% "# .
(#($&%+ $& /+$ $ )"&%+!%1' % .%'$' &) &% /+$ $ 
)"&%+!%1' % .%'$' !$"&!'2 	&("# "' 2
K#"''&"# 0 &,&' ?0 :.)$&, 0 : $A'!) 0 * +& 0  $+" $1' :0
$&)+#A 2 2 #%,&%'!$( - 1" %/  ,"&"!$( (*&," $&
(% %#"(! (&("#2  	 $& &(% C402
K1''$" 0 %#$& 0 ?#"(* =0 
 "&9' :0 ?%#"1 0 "-$&" 0
- "!$(* 2 2 !#1(!1#" %/ !*" ?;? %&(%#%!"$& 9%1&) !%
!*"  !1+%# '1#"''%# !#&'(!$-!$%& )%+$&2 ($"&(" 
G2
 #$& ?0  9"#!$ ?0 1''% 0 :>& =0 #''% 0 %+&($&% ;0
:>& 0  9&"'" 2 2 !$+$>!$%& %/  &) ;
1#$5(!$%& #%(")1#"' /#%+ *1+& (% %#"(! (#($&%+'2 &!$(6
&("# "' GGG2
&" ;2 2  &) *1+& (&("#'2 :# ?") :1  G2
&" ;0   2 2 ?;?6#9$!"# %/ J' )"'!#1(!$%&2 4#"&)'
:$%(*"+ ($ 2
"*. ;0  +& 0 ?1 (*. 0 *"*& K0 J;%&%,*1" ;0 #/#".
2 2 #%,&%'!$( '$,&$5(&(" %/  9&%#+ $!$"' $& (% %#"(! 
(#($&%+ )"!"(!") 9. 	6	 &) $++1&%*$'!%(*"+$( 
& .'$'2  !*% G2
?"&)"  40 ;$"!> 	2 2 <*"& !*" +"''," ,%"' 7#. )$'"'"6
#%)1($&, +1!!$%&' !*! $&F1"&(" + (%&!"&! &) "#/%#6
+&("2 	"  2
1''% 0 :>& =0 ?%#"  % =0 4# %&,% =0 ,# 	0 1# 0
;#)&%&$ 0 :>& 0 4%+'$&% ?2 2 =$+"&!$& "8#"''$%&0
#% $/"#!$&, ("  &1( "# &!$,"& &) F%7 (.!%+"!#$( /(!%#'2 & 
N1&! 	.!% $'!% 2
1''% 0 ?$, $-(( ?0 :>& =0 ?!1#$ 0 ?%#"  % =0 ;#)&%&$ 0
?%)$( 0 :>& 0  9&"'" 0  #$& ?0 4%+'$&% ?2 G2
#%,&%'!$( '$,&$5(&(" %/ #% $/"#!$-" (!$-$!.0 ;6 %$).0 
&) A$6#' %$&! +1!!$%&' $& (% %#"(!  $-"# +"!'!'"'2 	"  #% $/
2
.& K?0 *$  $' 	0 =%1')"& K2 2 ",1 !$%& &) /1&(!$%&
%/ !*"  !1+%# '1#"''%# #%!"$&2 	1## $& 	"  :$% 
2
(%!! 0 ,%# 0 !7#! 0 : $# 0 ;$8%& ?0 N1$#A" 2 2  $&
(% %#"(! (&("# ( $&$(%!*% %,$( (%##" !$%& &) #%,&%'!$(
'$,&$5(&("2 :#  	&("# 2
1& L0 	#'!"'"& ?0 I*&, 0 ! 0 <$&,"# 0 !'(*"A 40
%#)"&'AE% ) :2 2 #%,&%'!$( '$,&$5(&(" %/ (.!% '+$( 
%&(%#%!"$& $& (% %#"(! )"&%(#($&%+2 &("! C40GG
2
1& L0 	#'!"'"& ?0 I*&, 0 #9+& 0 %#)"&'AE% ) :2 2
#%,&%'!$( '$,&$5(&(" %/  &1( "# &) (.!% '+$( %-"#"8#"'6
'$%& $& #$,*! &)  "/! (% %#"(! )"&%(#($&%+'2 
1#  	&("#
C402
4A'*$ 40 A+1# 2 2 4*" #% " %/ 6!#,"! ,"&"' $& *1+&
(&("#2 	#$! "- &(% "+!% 2
4%+'$&% 2?0 ?%#"  % =0 :>& =0 ,# 	0 4# %&,% =0 ;#)&%&$
0 &,%$ 0 ?%&!" "%&" 0 "'!$-% 0 1# 0 ;&$" " 
0 1''% 2
2  "8#"''$%& $& '!," = '@1+%1'6("  (#($&%+ %/ !*"
 #.&8 & $++1&%*$'!%(*"+$( '!1). #" !") !% ( $&$(%6!*% %,$6
( F%76(.!%+"!#$( ; & .'$' &) #%,&%'$'2 &!  &(% 
2
41#&91  :0 K. " K0 <!'%& 0 #!! 2 2 	&("# %/ !*" (% %&
!*" $&F1"&(" %/ &%6!%1(* $'% !$%& !"(*&$@1" %& '1#-$- #!"'2 &&
1#, 2
=" %'% ?0 <#9 0 K'"#"# K0 "$&>" 0 ?", *"' 0 "#9'! 0
4" "A. :2 2  ,"&" '!!1' &) "8#"''$%& %/ 0 +)+0 &)
</ D	$ #%!"$&' $& (% %#"(! (&("#2 =$#(*%7' #(* C40
2
<"$'91#,"# 2 2 	1'"'0 #" "-&! +"(*&$'+'0 &) #"-"&!$%&
%/  #," 9%7" (&("#2 "+$& &(% G2
 
0 ?( "" 2 2 %&$'%!%$( 	 )"!"(!$%& $& 	
#%)1(!' 9. "!*$)$1+ 9#%+$)" '!$&$&,2 4#"&)' "&"! GC402
 :I 
4 2
